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(54)Tirte: SUBSTANCES CAPABLE OF INDUCING APOPTOSIS 



(57) Abstract 

A process for producing substances capable of inducing apoptosis characterized by involving the step of healing at least one 
compound selected from among the following connpounds (a) to (d), provided that uronic acid and/or uronic acid derivatives and compounds 
containing uronic acid and/or uronic acid derivatives are excluded therefix)m: (a) pentoses; (b) pentose derivatives; (c) compounds 
containing pentoses; and (d) compounds containing pentose derivatives. 
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(d) ^> \^~7.mmi^^^^t^<t^mo 

h-x. m^it^) >m&x\mmmi)i^'^Ltz^y h-y^mm^M. 

t^<^MtLXlt4 , 5 -i^h h*Ddri/- 2 -^>7^:h-;K 4-tKD:^S/- 
2 -i^^:? p/^^>5^>- 1 4- (9-7^^--;i/) -2-i/^D'^>^> 
-l-;r>s 4- (d-iTT--)]/) -2 ->>^D^>x>- 1 -;t>. 1, 5 

*^0^©^2®%n^li. 4- (9 -Tt^zi-;!/) -2-i^^D-^>x>- 1 - 
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1, 3-S;:t^V^>. 1, 5-x;J^dj^i/- 1 -t h*P^i^-3-'^>5^>- 2 

bX^^T^:it^mWitt^4:, 5 -i^b Kndpi/- 2 ---<.>5^:^-;K 4- 
b KD^Jri/- 2 -S/.^D^>7^>- 1 4- {9 -Ty"--)],) -2-'y 
^□^>7^>- 1 -^>, 4- (9 -i7:Pr:-;i/) - 2 - S/ ^ □ > - 1 - 
:t>s 2- (3, 4-^;?b KD^ri^- l-^T^n;!/) - 4- ( 2 ^ ;Ubr: 
3-i^;r^V^>. 1, 5-x;^•^S/- 1 -b KPdri^-3-^>x 
>-2-:t>St;-^^ Ci: T^^n^-fb^tl*^ 5)^11^$ tl^<b^!^i3«t4 

s ^> -r gnxJi^i^ffiisM w -r o 
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> ^figfi i: O * r H T- * § o 

012{it^-^l® 'H-NMR;^'^^ h;i/$^rE-efe5o 
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014{i2- (h^>:^-3, 4->>'t KD^i>'- 1 - 4- (). 
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*^H^#e>li^;^B^©JpMatJ4'tx ^U^^lXhV- (Biochemistry) 
s mSSm. ^659-6651 (1996) tlBfg© h5>;^-4, 

mz^mmiiu^mm^n^^^ 4-h kd^^-2 -s^^n^yT^v- 1 - 

4- ( 9 -T7^:r-;i/) - 2 -S/^' D'^>7^ >- 1 -;r >s 4- (9-^" 
T-^i;!/) - 2 -i/^D^>x>- 1 -;t>x 1, 5 -x^r^ri^- 1 - t KDif 

9 



wo 99/36383 



# 

PCT/JP99/«01O9 



-;i/J:D2- (h5>::^-3, 4-s;h KD:^i/- l -4- ( ^ 
>X-2-^s)lK)V\f-)l) -1, 3->>-;rdpv^>6s^fi54t-^c:^<&MaiL> 
#{ii3^:ebtfco S;'^4-hKD:^i^ - 2 -i^^D^V^^v- 1 SHS 
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HfShl GF- im^i§#^J^Mjt1-S:ii:As-r§5o hi GF-IM^^^^J 
©^3i{i±l3^iS t ifl Cff o i i: A^T- 1 S o h I G F - 1 ^^SI#^JI± h I G F 

hiGF- iMM^^jiiuT{i> mnm'^. miMs j^mn^otmam 
mmm^mt. .tm^^BmRirmmcat'^is.xm^t^^itii^xns ±HET4f 
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l3 ^ ffl T' o 
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m^^i^oiip^&mm^^i&imw-mmmm^ (edrf) o2is^r-$)€. c^^ 

(Nature). ^32 7#. ^524-52 6M (1987) D o 

jMiijSx mm.^. ifii^ir^s#^^-^s t^hmt^ib^. 9-504524 

i^^¥9- 5 0 5 2 8 8^. it$^¥8- 5 0 1 0 6 9^. 8 - 5 1 2 

3 1 8-^. !|ta¥6- 5 0 8 8 4 9 ^CD^^^CIBIKOI^il^^^tf ©"tfeSo 

^ ^ o 
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:f3D. HSP 7 0{i;^EM®DnaKi$'>>'^^^ffilelT-fei)o thttt^lOffi 
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b - i/ ;^ il^^J (3 i: ^ffl -r ^ V ^ o 
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KP> (TetrahedronK ^3 2^. ^ 1 7 1 3M ( 1 9 7 6) D s ±^ (Nara, 
M.) ^(D:^m C7^h7^KD>. ^3 6^. 1 6 IM ( 1 9 8 0) K St>' 
>:;;u (Gill, M.) i^CDl^^ C:t-Xh^UT> ^T:^ ^ ;^ h U 

- (Aust. J. Chem.K ^3 5 8 7M ( 1 9 8 1) ) t^mif^fi^ho 
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iM L (+) -T^try-;^ m^mm^m. oio-o458 2) 7mm 
. iM D (-) -T^t:/-;^ mt/tHm^m. 013-04572) tk^^m 

. IM I> { + ) -^i/U-:^ 3 6 7 - 1 9 ) tK^^^s 

{i-ij^^y'X^^fik^. 3 0 2 - 1 0) 7K^?^5(DpH{i|liC 5 . 
3. 4. 9\ 4. 4. 4. IX^-Dtzo 
:Ln^^ 1 2 l°C-?!4^P^JPMaU h hHiI#at4eifli^MHL- 6 0 ic 

fg. S'fg. 1 6fg;&t>'3 2fgmbTt hif-tmtt^i&i^mHL-e oiBsad 

TtjiiD-^^^mmi Qul^i^^^M'^^i Ojul^^fi^tid B-R-^^^u 
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f'-zr\y-h(D^ jiJVCXtltzo ^Z.IZ5 0 0 0<@®HL-6 OMB (AT 

cc ccL 2 4 0) ^^tii 0% ^i^sh^isam i^y^^m) ^#rpmi 

-(4, 5-i^?^^Jl'^T'J-)l-2-^Jl) -2, 5 -v7x-;V'7^ h 7^/'J 
-i^A^^D^K (MTT ; i^i^x'ttS^) >^W:ti^7J<^^^ 1 0 ;£z 1 $iax.T:i 

iz4mmi^m^m\frz'^. mwm-(:mm(D^mm. »i*ic4i;§^^;i'x'ify 

ff^fiJt^feH^bfco 0. 04N HC1^^2-7"P>'NV-;i/ 100//1 

mtL-t (MTTS) o 

^(Dl^m. mm(DL (+) -r^ify-:;^7jcM. D (-) -T^bry-;^ 

tb^iitjit^^tzo 1 2 l'CT'4^P^Sp^MbfeL (+) -T^tfy-p; 
ymm. D (-) -T7t:y-;^7K^^^i$s D ( + ) -^t/u-^7km&. d-u 

:^?-;^7K^?tCD.-=&^4{gs 4^g. 8f$s 1 6^^)K?»*aE^tI**VAT^^t 
J;oTm0^ff^*sm^tix 5 9 0 nm(345lt^i!R)felt*57R«®?tMi:it-^T 

mmm2 

(1) IM 2-7^2|-:3ri/-D->J^-:^ (S^^-^ttl^s D 2 7 5 1 ) tK^^^J^ 
^0. IM 2 -5=;^-:^ri/-D-'J^^-X7KM®pH^i^n^n4. 7. 5. 
4T-$>ojto 0. IM 2 -T^Pd-^v'-D- y^7k^rt®-g|5^m!3> IN 
NaOHT-pH7. llliaSLf^o :ine> * 1 2 rCT- 4^P^MAMUs H 

L-6 omm{z$!it^y^^ v-^y^m^^^^MMmi o^^mrm^Ltzc *c*j 

tl^di^^ofco 1 2 l-CT*4D#PtSMItMUfc IM 2-x:t^^-D-'; 
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0. IM 2-y'7t^i/-'D-V^^-7.7kmm {pE7 . 128fg 

( 2 ) ||»J 2 - ( 1 ) TliAc: 1 M 2 D - U jJ^-^tKM© 1 

2 1''Cx 4KfP^inMStl^JiiTCD334ffiHPLCT^gSLfco 
^**?iAS : 4 0 1 

*^A:YMC-Pack 0DS-AM(4. 6 x 2 5 0mm. l7-<xAi/ 

B:80% T-bhrihU )U7k^gm 
MM: 0. 8ml/^ 

^ai:^i&ieA (5^^) -^^mmAi3^^B-s(Dmn^mmi (20^^) -» 

t^ai : 2 1 5 nmtlibMtSM^ 

2:^ri:{::^5iLfc^H^^^MffT^i^bx 1 o:^^T- H L - 6 OW 

o 

(3) nmm2- (2) (DMfflHPLC=&^!5?gL-Ciii^4(^^'JttJ^ilMb 
FAB-MS 

m/z 117 CM + H: ' 
'H-NMR 

(53.44(2H, m, 5-H), 4.27(1H, m, 4-H), 4.95(1H, t, 5-OHOH), 5.32(1H, d, 
J=5.0 Hz, 4-0H®H), 6.20(1H, ddd, J=2.0, 8.0, 15.5 Hz, 2-H), 7.10(1H, 
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dd, J=4.0, 15.5 Hz, 3-H), 9.55(1H, d, J=8.0 Hz, 1-H) 

-;i/i:-S(b> *SS:*4*sTHB^ CUD -^^^tiS h^>X-4, 5-i;bKn^ 

H 

5 4 3 2 1 / Clin 

HOH2 C-CH-CH=CH-C 

OH O 

(1) 4a!l®100mM ^ir^i^^)^s^^\yit'^-Y (dATP. dGTP 

> dCTP> dTTP) ^ 1 2 vcn Anmm\^tzo mmmn<Dt^ AjMU^ 
mmux^'i^ $ nmm 1 cibmo m t t iiij^ l ^ o 

dATP. d GTPCD=&MMtl{3MbT{i. 1 6fS#«^ft^T- 
. dCTP. dTTPCD^SaM»tMUT{i. 8fg#«^T-» Lfet^ilii 

> : 2 5mMs y':t^iyi/f-i/> : 1 M. y^^T^ri/^ ^ i^' > : 0. 4M. 5"^^ 
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S^K^^-el. 2 5mM) ^^^TdrS/yr ^ i>'>DDMS?S{i4^#«??$ ( 

7^;t^i^';>^*7^U:r5/K^^T-0. 6 2 5mM) ST'x ^:t:^i'S>5^i'>iPl^ 
mSr^ttl 2 8{g#i??« (7^;t^e^U:*?7^1/^i^Hm»-eO. 7 8mM) ^T- 

-f2. 5mM) ST*s 7=:t^i^'i"J J:^*>»ma?S{i6 4fg«M 'J 
7t?7^^U:^S/h'Jfe#T-l. 5 6mM) Lfei^itC^SVNT^ 7j<^^»Ufc 

(3) ^WJ3- (2) T'lli^bfc^ix^n0Jnit?m«^£l'ilTO^f^Tffl'LC't 

7!3^A:TSKgel 0 D S - 8 0 T s ( 5 //m) > ( 2 0 mmx 2 5 c m 

: A 0. 1% h ';7;L';rnS^^ (TFA) 7J<?§r^S 
B 0. 1 %TF A/5 0%T-b h- h '>);i/7j<^r^ 
^^3i : 8 m 1 

: 1 O^P^i^WA 1 0 0%->4 0^>tP(fCM^aA 1 0 0%*^?)^ 
WB 1 0 0%-^l O^P^WB 10 0% 
*^ai : 2 1 5nmt*5{tSi!&^E 
^WJ3- (2) -ZTilSlibfc^tt^tKDM^rtl . 5ml<g:HPLCl3A^ 

^t^ i^sti^sibs =g-7 7^i/3 ><&?i^^@^*tM^^brs ^JSf^ijiia 

©t^-^:? i: 2 5-2 8^M-7£CDt:-:57icr^ h-i^^^Sl^rSti^^SSE^ti/to 

(4) IIWJ3- (3) IB^© 1 5~ 1 6^ft®®tf-^©t)Mi:s UMi^J 2 
- (3) t'Ms miififtif^nfe h^>;^-4, 5-S^t h'P^i/2-.^>7^^ 
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3b5A:TSKgel ODS-80Ts {5jum). 4. 6 x 2 5 0 mm 
: A 0 . 1 % T F ATk^fS 
B 0. l%TFA/5 0%:P-fe h •;;i/7jc?§?S 

mm: Iml/^ 

^m^{^ : 1 o^m^mmA i o o%^i o^iy^ifxmmmAi 00%*^^^ 
ijffiB 10 0%-^! o^m^m^B 100% 

^(Dmm. 1 5-1 6^9•^^l■^£0rg^4t)S©^m(iStt^^>x-4, 5-$;ti 

Mtc. =&iP^tl® 1 5-1 6^{t?£©tS<4tlS©^M^^*l'i ( 'H-NMR) 

izx^m'^mm^n-:>rco ^o^m. 1 5~i 6^ftifi£DTSttti^(ib^>:^- 

^»J4 

(1) 0. 2 Smg/mly'^^iy ')yr^mm (DNA) :^hU'^7A^ (^^M 
^tt^. 0 4 7 - 2 2 4 9 1) 7XM©pH{±8. 9-Z:$)ofco dO-^^StD 
. IN HClT-pHT. 3{3il^bfco :itl?>?: 1 2 l''CT:4f^P^J0#A«b 
. HL-6 0»C^t-?>mJi5iiW«i4=fe^SS<!?'Jl®;&^^-?:i!J^tfco ^ci3 
. #fifg^{i2^. 4fg^ 8^. 1 6^St>-3 2fgi:tfco 

1 2 l'CT-4ll#mMab;^cDNA:M^ U'i7Al^7j<;^^^ig (pH* 

mm s 'D't^Ai-hvoAiM^ymm ipm . 3)©. =&^8^. le^^s^rt 

(2) 10W/V% DNA:PhU'!7i.^ tKMS 1 2 1 "CT" 2 B^^Jjn^® 

i>:{i7b7A^:7D-^h^^7>f-ffli^u*^;i/ (g±i/ u i>T^b^^±M. bw- 

300SP) Ji?^)250cm' □ O^AAil^^ y-;U^7)JtAs 9 : 1 ©S^yfit 
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D7^;i'Ah^^^-;i'Oit3bJ9 : 10?g^«O. 25Kgf/cin' ©E:t»T 
lf3«K®MTT^{::J;f3**A.miim$iJrSt4*«tfco fc:^L. ^3|st*5 0 

. 5 0%x^$7y-;u7KM^»bfc^©{3l:b^^b<^m^*^M'J>bybo t 

BSMcdM. «0il/K TTjth-i^J^/hi^i^JfM^^^^tifil^bfco JfeiJ 
^B^© 5 0 % ^ y -;i/7K^?$ 2 At 1 l^■t (± ^Itl ^ 

(3) 7^^J^S/3>6 5~8 lt:■QV^•t^ ji^^n^ h ^ y ^ —RXJ^M^^t 

^SiJ^D"^ h^^7'f-{ix Silicagel 6OF254 (^;U;^aS^l 
. 0 5 5 5 4) ^ffll/^x ^UV:!i^)Vht^^ y-)\^(Dttt^9 : 1 

j^^aHPLC^^Jflis TSKgel ODS-80Ts:^^A (4. 6x25 
Omm. mv-ttM) ^MO. 8ml/^. yJcT 5 ^>P^?§ffifI 8 0 %T 

-Ir bz^h ';;U7K^?«--2 O^^O^Ut^UEST'^ail^^x 2 0 6 nmll j3(:t^PS 
^Jtt^^mbitc. 

±IB077^i/3>6 5-8 l®rSt4tlSlix MJi^' dt h ^7 7 -f^R 
-^©tlSt^i^;bTV^fco 
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S-SOTs ((^20x25 0 mm. :^V-1±i{) 7k6. 5ml/:J5>T- 

^m^-a-. 2 0 6 nm{c43lt?»iK^gT**^ffiU3to t^-^^t:^9iUx MffiM 
^ ±fBa)MTT?£tcJ:t)rS't4^&aiJ^L. ^14*5^«)e,tlfct^-^:7;&a7jchM^>* 

•H-NMR 

(52. 38 (IH, dd, J = 2. 0, 19. OHz, 5-H) , 2. 98 ( 
IH, dd, J = 6. 5, 19. OHz, 5-H), 5. 18 (IH, m, 4- 
H), 6. 47 (IH, dd, J=l. 5, 6. OHz, 2-H), 7. 94 ( 
IH, dd, J = 2. 5, 6. OHz, 3-H), 
<aL. HODCDfb^i/7 hfii*4. 6 5 ppmJlbT^NLfco 

;&jb\ ^H-NMR{3*}{:^S^>^:^;^©'JiSO#-^^d:TI3^ CIVD ©ilb-^rfe 

% o 




an 



(4) 7^^i/3> 1 7 7{I■^V^-r. |I»J4- (3) hlSI^t:. ^/l^DV 
h^5'7^-:5it5MHLP L C:5^^;f*^fV^^ ^»J4- (2) {C|3ie®MTT 
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S-8 0TS (<^2 0 x 2 5 0mm. ^V-^U) &fflV\ tKG. Sml/^T' 
i^ai^^. 2 0 6ninl345{t^flS)\5Kt:1tmbfeo t^-^^C^^U MEM 
±f3©MTT^(::J:t)r514^«b. rS<4AS|gto^nfef-^©H*^«f * 
D X 3 0 2 Sfi^fif ft- (B*«^tt^) *fflV^Tffofco m- - h D-^>s;;i/r 

FAB-MS 

m/z 2 16 CM + HD* 
'H-NMR 

5 2.. 7 1 (IH, dd, J = 3. 0. 18. 5Hz, 5-H) , 2. 9 8 { 
IH, dd, 3 = 7. 5, 18. 5 Hz, 5-H) , 5. 8 9 (IH, m, 4- 
H) . 6. 5 0 (IH, dd, J = 2. 0, 5. 5Hz. 2-H) . 7. 24 ( 
2H, br-s, 6' -NH2®H) ,7.85(1H, dd,J = 2.5,5 
. 5Hz, 3-H) , 8. 10 (IH. s, 2' -H) . 8. 14 (IH, s, 
8' -H) 

^Cj5. 'H-NMR(C*5lti>t/^:^^^®'iiM®^^^*'1'^Sit^ 
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■r- 5 ^ i: i^B^ ^ A' 'SCO fdo 

( 5 ) 1 0 W/ V % D N A:^ h U A^TK^^rt ^ 1 2 1 "CT- 2 ^r^SQ^M U 

^A^::^■r^L. ±Bmmm^s o. 2 5 Kgf /cm^. ®e±iTs ^dd4^;v 
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[y. 3^*gHPLC%fTo;to 
HPLClis TSKgel ODS-80Ts*^A (0 2 0 x 2 5 0mm. 

mv-W M6ml/^T•8%T^2hr:hl;;wJ<^r^$■r-5^^^m 

^4 0%T-fe hnh iJ;1.7Ic^^-n3 O^^O^jg^iB^-e^ili^-^^-^ 2 0 6 nm 

MffiHPLC^^lix YMC-Pack 0DS-AM*7A (04. 6x2 
50mm. YMCIti^) UMO . 8ml/^T'4%3!)^e, 2 4%r-fe h- 

hU;i'7K^IS-v2 0^P^©?iS^3iE^T*^m^-a-x 2 1 Onmlz:fe{t§Mm-t 

^it. MTT7'>i/-b'i'T*{±. ^mraS 5^©l^-t^O^!lStl®3^1 3/xg/ 

HM^^ffttD X 3 0 2 nm^mmm^^fzo ^ u -t n v h u ^ x b 

FAB-MS 

m/z 2 3 2 CM + H:i " 

p mil btSsB bfco 
'H-NMR 

ct2. 61 (IH, dd. J = 3. 5, 18. 5Hz, 5-H). 2. 91 ( 
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IH, dd, J = 7. 0, 18. 5Hz, 5-H) , 5. 6 5 (IH, m, 4- 
H) . 6. 42 (2H, br-s, 2' -NH^CH) , 6. 46 (IH, dd, 
J = 2. 0, 6. OHz, 2-H) , 7. 65 (IH, s, 8' -H) . 7. 8 
1 (IH, dd, 3 = 2. 5, 6. OHz, 3-H) 

0 




cvn 



OH 

03{C4- (9-^Tn-;i.) - 2 ->>^' o-^>^> - 1 -^>®-^^^^^ 
R;^-^^ h;i/^^>1-o mWiib^i^:^ b« (ppm) . mm\±'y^i-)^(^ 

mmm 5 

(1) 2M D-';^*-X (:H:^^^x;^^tt^^ 3 0 2 - 1 0 ) 7KvM=fe 1 

5!3 ^ A ^ p -7 h ^ 7 >f -ffl s/U * y ;u (S± rmm^ B W - 3 0 

OSP) j|tj2 5 0 cm^^^nD7}^;i/Ai:^^^->'l'®l:t*^9 : l®tg^«¥ 
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At^^>^-)\^(D&ifi9 : l®?i^«0. 2Kgf/cm' ®ff;^3T^DVh 
T5 0%x^^-;i/7k^^S(::Em^. ^iffi0'J4- (2) iB«®MT TSl:: J; D 
^©M^s 77^iX3>2 8-3 6:&»bfctgi^MK:*5VNT. 5 0%x^ 

(2) 77^i/3>2 8-3 etr-oVNTx mMm4:- (3) i:[5l^t. 

DTh^^7'f-2it/3jfrisHLPLc^*f*ffVNx mMmA- (2) {wiaiK^M 

Rf'liiO. 4 4©X^';' hAS£l::m^nfc7 7^i^3>2 8~3 6 -^^i?). 
FAB-MS 

m/z 1 15 CM + HD ' 

9 7 CM-Hz 0 + H) " 
7 9 CM-2He 0 + H) * 

mz. wmjtps;^-^^ h;i/*iiij:£bfco Mr^mi^sa J NM-A5 0 o 

'H-NMR 
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54. 27 (IH, ddd, J = 2. 0, 4. 0, 19. 5Hz, 5-H), 
4. 51 (IH, td, J=2. 5, 19. 5Hz, 5-H), 4. 93 (IH 
, d, J = 6. OHz, 1-H) , 6. 0 2 (IH, m, 3-H) , 7. 2 3 ( 
IH, ddd, J = 2. 5, 4. 0, 10. GHz, 4-H), 7. 26 (IH 
, d, J = 6. OHz, 1-0H©H) 

@7*D h>0<b#^7 h1ii§2. 4 9ppnii:U"r^tfco 

»H-NMR{3*5{ti)i^^t^^^^il§^®#^'*"f^^35t CVin OffiDT-feSo 

H 

5I — 0 

h 2^ 
H 0 

UAl^^. 5-a^:^^:¥i^- 1-t KD^i/-3--<.>5^>-2- 

06{cl, 5-x;i<ip'>-l-t KD:3^S^-3-'^>7^>-2-;t>0 'H- 
NMR;^^^ h;i/^^-ro Htfx ItttJi^b^i^:? h^i (ppm) > m.mt'y^-^ 

mmm e 

(1) 2M 2-7^:^^S^-D-U^*-X ($/^*v|t^. D 2 8 5 1 ) 7K^?t 

5b7A^Px'h^77^-fflS/U:^J^;U (m±i/Ui/T'fb^^ttS^. BW-3 0 
OSP) f^250cm' ^±fa?g^TST-¥«<b^^T(?i 2 5mmx 6 0 cm®:^ 
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-^^-dO. 2Kgf/cm^ ©J£;^3T^D'7 hl/x 8 m 1 "f bfco 

t J; 5 M T T T 'V -fe t: #t b fc o 

^g^^pv S i 1 i c age 1 6OF254 

1. 0 5 5 5 4) ^DD4^;i/Ai:;<^y-;i/®l:bA^9 : 1 ©ig'&.^S 

1 ODS-80Ts7!37A(4. 6 x 2 5 0mm. mv-tt^) ^fflV^s Sit^ 
0 . . 8 m 1 tKT- 5 ^mmm 8 0 % T-fe b - h U 2 0 ^mo^ 
Jf^i3SE^T"^tti^-&x 2 0 6 nm{3j5(tSMIt-e^^mLfco 

MTT7'^y-fe'r{i^5{6^J4- (2) iZt^mM^-^ff^fco 
MTTT>y-fe-i'l^J; !3. 7^i^i^3>4 82il>*8 8 t^v^mtiTO^rSffi*^ 
^«)^nfco 7v^S/3>48«. ^M^PVh^^77>f--t{±RffaO. 5 2 

77^i/3>88{±. ^Si7D-^b;5^77^--CliRffgO. 3 5®;^:t<':/ 

:i ti ^ © 7 ^ ^> 3 > ^ SS^*f Zit^S i/' ^ :^ 1^' I- ^ ^^^'^ ■ 
^itpi;;^^/7 b;i/HJ:D^«fb:fc^:i5. 7^^'i/3 > 4 8i±4 - 1 KD:^S/- 

2 _.>^0^>7^>- 1 -;t>> 7^^i/3>8 8{ib^>X-4, 5-i>l::h* 

7A^DVby^7^-ffli^U:^^;i' (^±i/Ui/T{b^^iii. BW-3 0 0 S 
P) iS^2 5 0 cm^ ^^vuris)VA : ^^y-;i/=9 8 : 20vg^«W<i:f^ 
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, 0. 2Kgf/cm^ OKtiy. ra^«^DVhb. mSmir^^ML 

±IB0 mmnW >^tJ!S S 3S*ffi H P L C ^tf S tJfHL-60*ffl|iat^«J;SMT 

MffiHPLC^t/fli:^ YMC-Pack ODS-AM:t»^A ((Z54. 6x2 
5 0inms YMCttM) ^3iO. 8 ml/^S-CvJct- S^f^rgtB^S 0% 

HM^^ff {iD X 3 0 2 HS^^f St v^fco ^ U -fe p v h >J >y ^' ^ L 
FAB-MS 

m/z 2 15 CM+H: " 

2 3 7 CM+Na:i ^ 
MM*^BJI^S{±JNM-A5 0 0?:ffiV^feo iji:*4{iS^^p< H 
izmmL. fii;^f■;l/::^;l/3}-^=^r^'^'®M7•D hXD^b^i'^ hfg*2. 49p 

'H-NMR 

a3. 3 0 (2H, m, 1-H) , 3. 80 (IH, dd, J = 5. 0, 8. 
5Hz, 7-H). 4. 0 1 (lH,m, 2-H) , 4. 05 (IH, t, J = 
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8. 5Hz, 7-H) , 4. 66 (IH, t, J = 6. OHz, 1-OHCH) 
, 4. 8 4 (IH, m, 6-H) ,4. 96(lH,d,J = 5.0Hz, 2- 
OH©H) , 5. 31 (IH, d, J=6. 5Hz, 5-H), 5. 66 (IH 
, ddd, J=l. 5, 6. 5, 15. 5Hz, 4-H), 6. 01 (IH, d 
d, J = 4. 5, 15. 5Hz, 3-H), 6. 21 (IH. ddd, J=l. 
5, 8. 0, 15. 5Hz, 9-H), 7. 03X1H, dd, J = 5. 5, 1 
5. 5Hz, 8-H), 9. 57 (IH, d, J = 8. OHz, 10-H) 



_4_ (h7>:>^-2-4^;i/^;i/i^-;i/) -1, 3-i^:^^v^>'(:^^:itt^ 

E17{32 - (h^>:^-3, h'D^t^- l-^7^->) -4- (b^ 



EI8}i2- (h7>;^-3, l-yy'=-)^) -4- (h^ 

^;;^_2-;^;^^;^l:-;^) -i, 3-i/*;f^v^>o 'h-nmr::<-5.^ h;i/ 

:&^N-ro E^i^x mmtit^^>y (ppm) . ftftS{i^>^-:^>>^®^fi^*t-o 
(3) nmmG- (i) sB^©jpMJiii^®iiJiSti^fii^sb. ^lo^intjoi^ 

'J i/T-fb^^til, BW— 3 OOSP) ^250 cm^ >^^dd4^;VA : p< ^ ^ 

-;i/=9 8 : 2(Dm'^m-n¥mim. o. 2Kgf/cm' 0E;bT. mu^^^ 

7^i^'>3> 6 7-7 6 ^^m. Sii?Sbfcm. YMC-Pack ODS-A 
M?b7A (0 4. 6 x 2 5 0mms YMCttM) tfflVN. .$Ki^O. Sml/^-T: 




H 

4 I 2 1 
C-C-CH-CH2OH 



cviin 



>:;^-2-*;i/^;n:i-;i/) - 1, 3-v 
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WLLs 2- (3. h'D:^5/-l->^^->'^) -4- ( 2 -:;r^;l/^;^l:^:^ 

(1) 1 Og©D-^/;i/^n>^ (S/^-=?lt^ G 5 2 6 9) ^1 U^;/ h;v® 
c c:til3B^^^^^^:St^:7jc=3 : 2 : 2?g^fS®±14 Om l>&in;?.Tvl-& 

±l3ttmM=£5b^A^OTh^77-<-ffli^U;?3WBW-3 OOSP (2x 

2 8 cm. m±^"J S/T^b^ttM) Crr^^ U mm>'^)V : M : 7K= 3 : 
2 : 2©±M=£?§M^i:tT=3>7-by-b— T'O. 2kg/cin^ tiJDffib, S 

l-:t>*s^*tl"CV^fco c:n^Olj^^^«)"tMlEET^i^bfc^4 0 
inlCD^PP>J^;i/A-?:ttmU fflm^t^mETiilit^-^{^<fc^t 1 0 Orag 



o 




(2) ^mmi- (1) Tit^nfe4, 5-e;t Kp:^r>'-2-i^^p'^>^> 

>- l-:t>Ogft^tiTl±DX3 0 2Mm^^it (B^m^ttM) §fflV^t^f•:> 
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0 0 (B*«9^ttM) >&ffll^fco ltfi£^f|f{iD I P - 3 7 O^Jg^it (B^^^Jt 
sS^^HSiR;^^^ V}V (IR) {iFTIR-80 0 0#^^>fc^Jtlt (B^ilftm 
FAB-MS m/z 1 1 5 CM + HD * 
•H-NMR (CDCla ) 

64. 2 0 (IH, d, J = 2. 4Hz, 5-H). 4. 83 (IH, m, 4 
-H) . 6. 30 (IH, dd, J = l. 2, 6. IHz, 2-H). 7. 48 
(IH, dd, J = 2. 1, 6. IHz, 3-H) 

mt. 'H-NMR©'fb^>>7 hiiiJiCHC l3 Ofb^i^^ hfiS?£7. 26p 
pmi: bt^bfco 
fiS3tJES : CaD c ^° 0' (c. 1. 3. tK) 

IR (KB rffi) :3400> 1715s 163 Os 1115^ 1060. 1 
0 2 5 cm-'(CBM$:W-rSo 
UV : Amax 2 15 nm (tK) 

:l©iii^*;-?;^/-?'y^^^^7•Si;5iA^fflV^;feji^HPLC-t:^^b> 2 1 5 

(3) 2M D-';:^^-;:^ {^ti^^y'X^nmm. 3 0 2 - 1 0 ) zK^rtXIi 
2M D- ( + ) -^JpS/D-:;^ [i-^^^'rT.^^m.. 3 6 7 - 1 9) zfcJgM* 

1 2 I'CT 1 4^miiftb}fco ^tie.©;!)nMM9 0//i(c im^pt^^i 

(i-^^-f 7^:;^^%t^, 3 3 8 - 0 1 ) x^y-;i/JgMl 0,t^ l^fe/jp^T 

3 7»CT 3 o^p^gjs^-a-feo ^9 LT#e)n)fejQ^MaM;st>-sp^izasM©f- 

;r 7 X y WT©5i^4a H P L C b fc o 

:t?^A:YMC-Pack ODS-AM(4.6x25 Omm. 7^xAS/-r 
ttM) 

^WArO. 1% h 'j7;i':tPM (TFA) TkJ^rS ' 
^WB:0. 1%TFA. 8 0 % r-fe h r: h U ^WX^ri^ 
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: 0. 8ml/^ 

mm :^MA (5^r^) -^i^mmAi'^^mmB^omummm^ (2 o^p^ 

tttB : 2 1 5 nm{C:felti)iK)fc* 
: 1 0 // 1 

i: § C ^-r f - ^ J: -St -r ^ o 

(4) 0. IM. 0. 2M. 0. 5M. lM3?.{i2M(D. D - U ^^->^X{±D - 

:^mm (M) mm\±4, 5-i^tiKo^'>-2-s/^o-<.>7^>-i-;r> 

^fig* (mM) ^^to '&::fcs 0 9 t*5V^■CM^EP^±D - U :J^-XMM'-I^^^ 

(D4, 5 --^b Hn^i^- 2 -i/^D^>x>- 1 -^>5=-55*^x 

D_ ( + ) -f^i>D-::;^«MtJPfa)4. 5 -S^t Ko^^>- 2 -S^^ D-^> 

(1) 5 0mg©'J5J^'-;^-5-'J>ig:M^'>"^^ (•;>-:t; ^ ^ t^X ^^tt^, 3 
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02-12) ^5ml(D^mm\y. H C ItpH 3 t^gbfc^v 12 IVH 

4 mmmmbtco ±§^^^1:^70^^ h p l c t-^ijt t }fc » 

*^A:TSK gel ODS-80Ts(4. 6mnix 2 5 0 mm. :^V- 

^mm : T F A7mm 

mm. : Iml/^ 

: 2 1 5 nmt:}3{t^BM^ 
Se*4?£Afi : 2 0 // 1 

?>nfe4, 5-i;b KDdpi/- 2-i/^D'^>5^>- l-:t>htf-^®^©ll 
^*^.-ri^fi3^**e>> M^t)*CD4, 5-i?bKP:3ei^-2-i/^P-^>x> 

±l2i:I^=^{w*j!in»2 0 0>£/l©HPLC^ffV>> ^i^^SS. 8-5. 8 

=4:1: l©?g-&?«<&J!inx.T h U /^;i/i^U;Wbb> DX-302 

it*S?=i?ftfe*S^. II»J7- (1) T#fe*im4, 5-t^bHD:lfS/-2-i- 
^D-?.>7^>- l-:tytIIID{*J^ii#^l::3in^t:-^'©g»:5^-^^ hJV{is^*l 

(2) 3 Omg0'J4^-;^- 5-U V^:>-h U'>A'S:3ml®7j<ll^®b. 1 
N HC1T-PH2. 5tSI^U;^Co «*4{;-^tn2.4, 5-i^tHP=^i/- 
2_s//7p^>7^>- 1 -:t>m^i':-lT®'y;^6iaHPLCJlJ:oT«i|^bfco 
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: TSK-ff e 1 G2 5 0 0PW(XL) ( 7 . 8 x 3 0 0 mm. 
: 4 0°C 

^ijffl : 

mm : Iml/'^ 

t^ta : 2 1 5 nm{c43{:^§«jS 

ff e)nfe4, 5 -S;t KD:5ri^-2 -i>'^n^>x>- 1 -;^>i:t^-^®^© 

J-:i±ckb. ^)^^'-7.-^-^)ym±Y')^i.^1\mt^:^h\ziiy)^ 4, 5- 

o 

2 M D - iJ *'-;^7j<«;& 1 2 1 °CT" 4BtmMaLfco 

*^A^'D-x' K^7 7>f-^i^U ^b^;!/ (m±i/ Uv'T'fbi^iti^. BW-3 0 
0 SP) f^2 5 0 cm'^fe±iBM^?tT-¥ti'fb^-tT 0 2 5mmx 6 0 cmCD^'y 

0. 2Kgf/cm^(Z)E::tjT^DThL. mSmlfD^mi^tzo 'M.'Ky^^i^ 
WL^ZW^Lfzo nm^u-^V^^yy Silicagel 60F254^ffl 
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i^tc, tsMM®it5ieHPLcr'®^m*ti^^^T^fco TSKgei 

ODS-80Ts*5A (4. 6x25 0 mm) ^MS. 5ml/:^ 

. zK-e 1 0 ^r^^tt}^ 6 0 h - h ij ;i/7jc}§M 1 5 ^F^®?i^^E^-e?§ 
ffl^-er. 2 0 6 nml3*5(tSP2fc3teJtT^mbfco SffiBt^ 1 5^0\^-i^^^m 

^m^^l 5^©l^-^'^IIJSi0'J4- (2) H3m®MTT^{::i^)A^^«li 

if mtim^^iist;^^^ ^-^>^^^^^^*'^*^ 

^m^Hl 5iQ>Otr-^*s it^lHPLC^^ffUfco TSKgei 
ODS-8 0 T S5!3^A (4. 6 x 2 5 0 mm) ^^l^. WtMO - 8ml/'^^ 

•a-, 2 0 6nm{3:j3{t5PWJt-r'tfembAco c:0^<Jf {^iJlxT. ^mW15^9- 
Mz^y)mi.. 4, KD:^i^-2-S/^'n-^>7^>-l-:^>®^'^ 

UMm 1 0 

4_.>>^,p^>5^>- 1 , 3-i^:t> (T;UKU^:/^tt: =J-h*16, 168-3) 1 
g (10. 4mmol) W^^b-b'J-^A (III) ■ THaO (-f^^^f^^X^ 
;i4: 31- K 077-20) 1. 94g(5. 2mmol)S7K2 5ml(3^^U 
fco jiK4't!itJ'#b^J:;?)S?>NaBH4 (■:h:?37>f : H 3 1 2 - 2 9 ) 

19 8mg(5. 2mmol) ^^tcMU «^7miN HCl-epH=& 

m^m^^ CHC13 :MeOH=9 : 1 cDMTOr^£-t T L C (zA^lt. ^;V^>> 
-;^MT-^^ai-r§il^ RFfiiO. 5{^3£l::*fe0:^^'^ ^*'^^fli^^5feo 
4>iWRli&rt^ o ^ * TMEilte t s c o d C H C 1 : M e 
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OH = 4 0 : 1 lOOmlTfJfimbx }fttH^«<&^> U :^y>'^l: 5iib:^co ^.a^h 
m.^W&MmL^ SOgC^lEi^UA^'O-^h^^^^^f- (CHClaiMeOH 
= 4 0:1) -Oliiits 5^{J^fe®:i--1';V'^®^«*S4-t KD^r^>-2-S-^'P 
^s^^y_l_;ty®2 3 6mg (M2 3%) *TOts ^^IK^^OB;^-^^ h 

1 1 

50mM 4-bKn:5ri^-2-i/^D-^>x>-l-:t>Sr>'l OOmM L 

0 OmMU^^Mr^ (pH7) 2ml^3 T'Ct 
ll^mtabTlSJ^JlL. 5^;|eHPLCi^nvh^7 7^-lc-Ct^-^^^mU 
fco *^A{iTSKgel ODS-BOTs ( 0 2 0 x 2 5 0 ram. ^V-^ 
m ^fflVA. ^@7lc6. Sml/^-e^m^^^ 2 0 6 nm(cj3(^^iK)t«T-<^ 

?£'f4)bS^«)?)nfc:2o(Dl^-^'^lRl*'^AT-S^D^ h bTllMbfeo 

U ^ :^ C bT ^i^T^ >f :t F-e?ftiJ^ bfco 

t:-^ 1©F AB-MS ; m/z. 4 0 6 [M + H] ^ 

t:-^ 30FAB-MS ; m/z 4 0 6 [M + H] ^ 

4 2 8 [M + Na] " 

^^mmmi^tiiJNM-AS 0 0 (B*«^1^i) ^^^^^ fiTkC^^^lbttJ 
^bfco HODCD'fb^S/-^ hii%4. 6 5 ppmi:bfe'H-NMR(li5{:)-^{b^ 

;cr 2. 13 (2H, m, 5' -H) . 2. 2 9 (IH, m, 2- 
H) . 2. 4 5 (IH, m, 5-H) . 2. 5 0 (2H. m. 4' -H) . 2. 
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6 5 (IH, m, 5-H) . 2. 6 9 (IH, m, 2-H) . 2. 9 0-3. 0 
0 (IH, m, r -H) . 3. 10-3. 18 (IH, m, 1' -H) . 3. 

6 1 (IH, m, 3-H) . 3. 7 6 (IH, m, 6' -H) . 3. 8 9 (2H 
s, 9' -H)> 4. 50-4. 62 (2H,m, 4-H, 2' -H) 

' t^-^3 ; 0- 2. 10 (2H. m, 5' -H) . 2. 2 7 (IH, m, 2- 
H) . 2. 2 9 (IH, m, 5-H) . 2. 4 8 (2H, m, 4' -H) . 2. 

7 6-2. 84 (IH, m, 5-H) . 2. 8 4-2. 9 2 (IH, m, 2-H 
) . 2. 9 3-3. 0 2 (IH, m, 1' -H) > 3. 0 9-3. 2 1 (IH, 
m, r -H) s 3. 4 0 (IH, m, 3-H) ^ 3. 7 3 (IH, m, 6' - 
H) . 3. 8 6 (2H, s, 9' -H) . 4. 3 1-4. 40 (IH, m, 4- 
H) V 4. 5 9 (IH, m, 2' -H) 




S OH 

I 

I'CHt 

H.N-CHCH.CHsCONH-CH-CONHCH.CO^ 
COOH 

T 

. t:-^3{i3R. 4R#Jl3S. 4S{*:®i^TX7^l/:t-7-©?i^t)t:feofe 

0 
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(%) *^to 

(%) ^sto 
ii (ppm) X mmi^t^^i-}^(D^^^^-ro 
m (ppm) . ^^^ffl^±i^^^■:^;^®^s%^■ro 

(1) se-C. 3 0^MSUfe4^M« (JRHtt^) =felO%^trRP 
MI 1 6 4 0J&ilfe (>'W:^-<i?^^>>J^7-») 3 7'Cftg«bfcHL- 6 0 
(ATCC CCL-2 4 0) *RPMI 1 6 4 0J§lfel::T2. BxlO'u/ 
5 ml h^cS J:^{c^^bfeo 

cicr)^?§^S5mi{c^t> mmme- (i) t?fiMbfc4, s-^^t^D^i/ 

_2 1 2. 5 mM^ 2 5mMs 5 OmMx < li 1 0 0 mM 
7 0%Xi5^^-;i/7K?§?Si> ^Sl6fiF'J6- (1) •^Sl^bfc4-t KD^i^-2-i/ 
i^p^>7^>- 1 -;t>©0. 0 5mMs 0. 5mMs 5 mM^ ^b<{i5 0m 
M7 0%x^y-;V7R^?^s ^»J4- (4) l!mmLft4- (9-T7^n-;i/ 
) _ 2 -i/^D-^>v^>- 1 -:r>©5 mMs lOmMx ^b<{i20mM70 
%x^y-;i/7KM. I^WJ4- (5) -cmmhtzA- (9-^r--;U) -2 
-i/:^ D^>7'>- 1 2 . 5mMx 5 mMs 1 5 mMs ^b < 2 5 m 
M7 0%x^>'-;wXM> ^»J5- (2) -e^Sibfcl, 5-x4i:^fi^-l 
- t: KD^^^^v'- 3-^>7^> - 2 -:t>® 7 5 mM. 1 5 OmM^ ^b< l±3 0 
0mM7 0%x^y-;wK'^?S> 3lli«^J6- (2) -?:^Mbfc2- (h5> 
7.-3, KD^i^- 1 -4- ( h^>:^- 2 -4t;V5.;Hfx 

- 1, 3-v;t^V^>®5mM. 2 5 mM. ^b<{i5 0mM7 0%x^ 
y-;i.zKv§r<£?:lO//«Jnb. 3 7°C. 5%-@g^b^^#4T-C> 2 4I^TO 
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1 -t>s mf^mmi 0juMU±(D4 - i9-T5'--JV) —2 -i/^ 
D^>7^>- 1 -;t>> mf^m^3 9jllUU±(D4 - (9-^-r-^)V) —2- 
i/^u^yr-y-l-i[y. ««Jg6 2 5 //Miii±© l , 5 -x>}fJpi/- 1 - 
t KD:3pi/- 3 -^>x>-2 XMi^iiiStS 0>aMJ-:;l±® 2 - (h^ 
>;^-3, 4-i;h KDdrS/- 1 -4- ( h^>::^- 2 -;J^;u^;uh: 

1 W C i5 V ^ T {± cm CD^^{i^«) ^ tl>&: o o 

(2) 5 3 O^F^MLfe^Ml&ri^fe 1 0%^tfRPMI 1 6 4 
j&(3T3 7'CT-m^b;tHL - 6 O^feRPMI 1 6 4 Ot^ifeClT 2. 5x10' 
n/5ml i:^Sct^ t^^Lfeo 

:i©!l^?S5 mltz^bs 4, 5 -i;'t: h*n:JF-fy- 2 -^>^:^— 1 2 . 
5mM. 2 5mM. 5 0 mM. < l± 1 0 0 mM 7 0 y -;i/7XM> 4 

- 1 h-p:3ei/- 2 -S/^n^>7^>- 1 -:t>O0. 05mM^ 0. 5 mM^ 5 
mM^ <{i5 OmM7 0%a^;J'y-;i/7K^r«. II»J4- (4) T-li^Ufc 
4- ( 9 - 2 -i>'^n^>7">- 1 -:t>® 5 mM. lOmM. 
^U<{i2 0inM7 0%Xi$'y-;i/7KMs mm\4- (5) TiiMb?t4- ( 
9 - 2 -S^^'P^^xV- 1 -:t>©2 . 5mM> 5 mM^ 15 
mM. ^b<{i25mM70%ai^y --;i/7K«. II»J 5 - ( 2 ) T^M b:fe 
1, 5 -x^^dpi;/- 1 - 1 h-p^i/- 3 -^>7^>- 2 -::r>(D7 5 mM. 15 
0 mM. ^b<{i300mM70%x^y -Jl/TK^mt^ Xti^fifef^iJ 6 - ( 2 ) T* 
m^\.fz2 - (h^>P;-3, 4-i;t: FP^S/- 1 -4- (h7> 
2 -4^;i/^;Vti-;i/) -l, 3 -i;;r^V^>CD 5mMs 2 5mMs ^b< 
Ii5 0mM7 0%x^y-;i/7X?^?^lt: 1 0 Ittbs 3 7'C. 5%-lt'fb^^ 
#{iTT\ 2 4B$F^i;4 8B$P^^g#bfciiBg^fflV^. 1 9 9 4 ^-^Utt^^r. «ffl 
flSx^Sij#5li^:7'D hP-;i/i>u-X7'^ h-s^:^5ll^7-p hp-;i/. ^12 9 
~1 3 GMtfB^CDTJ^trFACS c an^fflV^;^cT4<•^-^>;^lfflJiaoiJ^. 1 
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9 9 5^¥±tt^ff^ ;W:tx'-a:p;bUPS/';-X m^T^^h-i^:^^^^ 

l^li^ 1 O^MW±® 4- (9-Tx--;i/) -2 -^^^D^>7^>- 1 -:^-> 
. Sl^tiS 2 O//MJil±0 4- iQ-VT=-=-)\y) - 2 -^>^ D^>7^ >- 1 - 
;i->. S!^?iJt6 0 0/iMJiL±® 1 , 5 -i^i^^i^- 1 - 1 K D:^ri/- 3 --^> 
5^>-2-:r>. X{ig»l^iJt5 0//MW±a)2- (>7>;^-3, 4-i;th-D 

1 -4- ( h7>7.-2-4^;i/^;i/t:-;^) -i, 3-t^:t 

0 0. 2 0 0yaM4, 5-i?l: h-D^i/-2-^>7^:^-;K S$l?iJ^l 0//M 
®4-fc^*p:^i>'-2-i/^D^>v^>-l-:^>^ SJll?iS10x 30//MCD 
4_ ( 9 -T'T-'- - 2 -i>^'0^>7">- 1 -^>^Sa*&^iWf-DNA 

(3) HJE^iJB- (2) h[Rl«lO^-^-C-2 4II#P0lt§«bfcm4-ei5i^->:7U 
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1 



4, 

2 ;u 


1 24 




^D^>7">- 1 -3f-> 


2 5 . 


5 


4- (9-T5=-^;i/) -2 


2 2. 


4 


4- O-^J^T'n-;)/) -2 


6 7. 


9 


dE^i/-3-^>7^>-2-:t> 


4 3 8 




2 - ( h^>X-3, 4-S/*t h*n 
:3rS/- l-yy'-Jl) - 4- ( h 

1 , 


7 4 . 


4 



^Sli^^J 1 3 

(1) h^-f Vp<^— tfll Ch'J<5^:=^>^fcS^s 2#ti[/>al) 2//!. 1 Ofg 
aJtM?SCO. 5M Tris-HCl(pH8.0).1.2M KCl. 
0. IM MgClzs 5mUT7'^i^>E.Vym. 5 mMi^^p*-;^ l^-T h-;^ 
) 2jLLl. 0. l%':7i/ifil?iT;i/7*^> (SSitttK) 2ul. M^7kl rjuLl 

>7":^-';^^ X{i4-t h'P^i/- 2 -i/^P^>x>- l-:?r>2/zl 
btzi>(Diz. 0. 2 5Mg//il PBR 3 2 2 DNA 1 1 

*^iOLt 3 7»CT-Sji&^-l^fco 3 O^mRJi^^Us 1 % h 'J 'i7A 

, 5 0%yU-trD-;i/, 0. 0 2 7xy-;i/^;i/-7R^M2 1 
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M@^^:^^U'>^^ lmM3^^\^>VT^>mmm (EDTA) -:>-h'j'i7As 

. 1 0 0>aMJ-U±O4, 5 -t^t h-D^i/-2 -^^'7^:^-;l/^ 4-th*D:Jri/ 
_2-i/^D^>7^:/- 1 -:t>tcJ;^TDNA£DMe>fi£^*^^5tfeSiM^®^<b 

(2) ^»J13- (1) i:ll1i©;5ST^fb-&t)® h4^^ v><^— tflISS 

fStt^^J^bfco fib. h^^W Vp<7— ifII©{tD t h^^ V^^-if I Ch^' 
i^x>:ai^. 0. Ol^ii/^ii:. 1 0{g?§Jti^m^:bT 1 0 OmM Tr 
is-HCl (pH7. 9) s lOmM ED T An:M> U "i? A. lmU7.^)\/ 
K'y>. 5 0% ^^J'feP-;^^fflV^feo 

e^^j:ll^r5t4<&^bfco ^tc. 'fl!i0*^B^®^b^tl*)l^li®ffl^rStt^^Nbfco 
^SSii5?iJ 1 4 

h h««$.SHs 6 Sm (ATCC C R L - 1 6 3 5 ) § 1 0 "/o-t? 
fl&iSM (FBS :;W;r't7'l'^5'^y*-ttM) ^^tf D -ME Mi^it (:¥7''rJB 
RL^tm tts 5%C02 ?^ST> 3 7'CT-m:i)5t$#t5i3fia^t^d:§^T't§ 
h 'jr^>>-EDTA^?« (yUTT't/^^^vi^-ttl^) T%«§ 3 x 1 0 
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•Dfzmf^-d^ik^t^'C. 5. 1 0. 2 0. 4 0. 1 0 0X{i2 0 0//M4, 5- 
b-D:^i/-2 4-t KP^rS^-2 -S/^ D^>7^>- 1 - 

jg^fi<j{itg«±r**iiiii5ib. Hs 6 smciMj-shi GF- im^mmi^^Mt 

§4, Ko:^S>-2-^>x:^-;^^ 4 - t K n^^^- 2 -i'^ o^> 

1 -:!f->0^^*h I GF- 1©EL I SA-=^'3; h ( ^'-Y T^y' -f 

Hs 6 8m^Cj3V^■r^ 1 0 0/zMJ-:^±©4, 5 -i^t KD:^rS/- 
2 _/s;.>^:h— ;K 3iLti4-t h*D:3ri/- 2 -i/^P^>7^>- 1 

^ |?D^S/- 2 -i/^D^>5^>- 1 -:t>CDhI GF - l^#rSt*«*^ofc 

o 



^2 



4 -t KD^i>'- 2 - i^^^Ps^ 

>>^:7p-^>x>- 1 - 2 4^^ 4 8ra 7 2B^P^ 9 6 BtP^ 

^> 

mm iuM) (ng/ml) 



0 

4 0 

1 0 0 

2 0 0 



0 
0 

3 9 
3 7 



9 
9 



0 
0 
1 0 
1 0 



0 
4 



0 
0 

9. 6 
9. 9 



0 
0 

4. 4 
4. 2 
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4, KP^i/ 
- 2 -A.>■r•:^— ;V 



0 
4 0 
10 0 
2 0 0 



2 4mm 



Asmm 72mm. 



(ng/ml) 



0 
0 

15.3 
11.3 



0 
0 

10.0 
11.1 



0 
0 

5. 2 
9. 9 



9 6I^P^ 



0 
0 

4. 6 
4. 5 



^SE€?'J 1 5 

|g(ATCC CRL- 1 5 9 3) 1 0 % F B S ^^Wt S R PM I 1 6 4 0 

^c5^e;x;^tl0 0/z l-ro^v^bfco St::. ±|B©t&*^ 1 0 0 ^ Uax. 
4, 5_i;t K^:^ri/-2-^>7^:^-^^> Xli4-bKP^v'-2-i^^D-< 
.^^.^_1_;^>:£5 0. 7 5. 1 0 0, 1 5 0Xtt2 0 0//M>&^*1-^J^^ 
izm^fzo :in^3 7'CR^P^X#<£TT-t^«U 2 4, 4 8, 7 2I^Fm 1 
0>al(D7-U^^V^XWST-l (S^i3tttSa. MK4 0 0) ^m^X. 37'C 
T-3B#F^SJJS^-y:s 4 5 0 niiiC*3{t?>l!&^S (A450) 6 5 0 nmC^^tt^ 
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^4 



4-b h*p^i^-2- 

S/^D^>7^>- 1 - 

mm (M 


2 


4tV ttfc BH 

4 8 Bf |b1 


7 ^ 






>m WA-« JjV^ -iHr 

( A«50-B 50 ) 






0 


0.940 


3.912 


1. 


8 2 9 


5 0 


0.501 


0.930 


0. 


8 7 5 


7 5 


0.557 


0.968 


0. 


8 2 1 


10 0 


0.591 


1.0 54 


0. 


5 3 2 


15 0 


0.524 


1.12 6 


0. 


4 7 8 


2 0 0 


0.353 


0.643 


0. 


3 3 8 



as 



4, 5 -i^t h*DJ?^i/ Jg^I^F^ 



«iS (//M) (A4S 0-6 5 0 ) 



0 


0 . 


9 4 0 


3. 


9 1 2 


1 . 


8 2 9 


5 0 


0. 


8 2 1 


1. 


4 7 1 


1 . 


2 4 5 


7 5 


0. 


6 0 6 


0. 


8 7 9 


0. 


8 6 2 


1 0 0 


0. 


5 6 0 


0. 


9 4 8 


0. 


5 9 7 


1 5 0 


0. 


5 0 5 


0. 


8 2 3 


0. 


4 6 5 


2 0 0 


0. 


3 7 0 


0 . 


6 4 4 


0 . 


7 5 3 



(2) t h'ti't4>j«i7v^,t.eoTiiii*^&^i:^tifc)liM^m^"t?feSDSE 
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( in vitro T'©U'i;Tf-^x;ui:u-?:. m^mm:K^m^mm^y^'- 

m^m^^) *10%FBS (7U:te7^^<3/*-^^) ^^tflscov- 
MEM^ttfe (IMDM::^:^3BRLW 5%C0. #^iT> 3 

eir^V^^D^-f^-^^-^ (FALCON^t^) ©^e^:!^;!.}! 2 0 0 1 f 

. 5 0. 7 5. 1 0 0. 1 5 0;aM©4-tb'D^V-2-^'^D-^>:r>-l 
X(i4, 5-i^th-o:^^'-2-^>^:^-^^*^=^-^^ 2 0 0/.l® 

^;;^WST-l (^ffiitltS. MK4 0 0) ^feiP^T 3 T'CT* 3 . 5^r^S^&^ 
4 5 OnmlCfelt^SPMS (A.so ) 6 5 OimlCiJlt ^"MS (A.ao 

) ^mh^w^^fzm (A4 5 0- 6 5 0 ) 5&iffliiati5iSi^i-fco 

^8 iz^f 0 



4- t h*P=^i^- 2 

0 

5 0 

7 5 
10 0 
15 0 



2 4Btf^ 



1 , 

0 

0 

0 

0 



0 4 
5 7 
5 1 
5 0 
4 6 



4 8B$^ 7 2^P^ 



1 . 

0. 
0 
0 
0 



(A 



4 5 0-650 



) 



2 5 
7 1 
6 8 
6 4 
5 5 



1.46 
0.73 
0.6 8 
0. 67 
0.6 3 



9 6^F^ 



2. 

0. 
0 
0 
0 



3 5 
5 4 
5 5 
5 1 
5 0 
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4, YD^i/ 



4 8I^F^ 



7 2BtP^ 



0 1.04 1 

5 0 1. 12 0 

75 1.110 

100 1. 02 0 

1 5 0 0. 9 6 0 



mmmmm 

(A4 5 0-6 5 0 ) 



2 5 
8 3 
7 7 
6 3 
6 1 



1 
0 
0 
0 
0 



4 6 
9 6 
6 7 

5 4 
4 1 



2. 

0 

0 

0 

0 



3 3 
9 8 
5 9 
5 9 
5 5 



8 



I C 



so 



9 6^F^ 



(AfM) 6 0 



3 5 



16 5 



7 5 



(3) ^JSli^Jl 5- (2) CB3tg®^i^T-DSEKm'feil§Sb. 2 5. 5 0. 
7 5. 1 0 0. 2 0 0. Xtt4 0 0//M<D4, 5 -i^b K 0=^^^- 2 "^^^^ 
4-tiKO:^^i'-2-^>^D-^>^>-l-^>^ 4- (9-^7'^-;i^ 
) _2-i/^a-^>^>-l-^>^ X(i2- (3, 4-i^tiFD^S.-l-:/ 

- 4- (2-4^;u^;uii-;v) -i, 3-i;:t:^v^>>&^#-r?> 2 o 

7 2B#P^©^^A=i-^^^-^"^^ 2 4B§f^-roWe^Cttti^iIt=&M^l' 
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m9 





I C 50 


(//M) 




2 4I^P^ 


7 2B§r^ 




2 0 7 


6 0 




2 3 2 


1 1 9 


4- (9-^^7'--;v) -2 


1 3 2 


6 7 
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